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PRIZE PROBLEMS FOR STUDENTS. 


I. Prove that an arithmetic mean is greater than a geometric. 

Il. Let three bodies with velocities V, V’, V”, move uniformly in 
the same direction, in the circumference of 8 circle. Required the 
time of their conjunction, supposing them to quit a given point at 
the same time. 

III. The diameter of a circle inscribed in the quadrant of a second 
circle is equal to the side of the regular octagon circumscribed about 
the second circle. — Communicated by Prof. Henry H. Wurre. 

IV. Required the locus of the centres of the circles inscribed 
within all the right-angled triangles which can be inscribed in a 
given semicircle. — Communicated by Prof. Henry H. Wuarre. 

V. From a box containing a very large number of white and 
black balls, of each an equal number, three balls are taken at random 
and placed in a bag without being seen. A takes a ball at random 
from the bag, observes its color, and replaces it four times in succes- 
sion. The ball was white on each of the four drawings. What are 
the respective probabilities that the bag contains 1, 2, or 3 white 
balls ? 

Solutions of these problems must be received by June 1, 1860. 

VOL. IL 29 
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REPORT OF THE JUDGES UPON THE SOLUTIONS OF THE 
PRIZE PROBLEMS IN No. IV., Vol. II. 


Tue first Prize is awarded to W. F. Oszorne, of the Wesleyan Uni- 
versity, Middletown, Ct. 

The second Prize is awarded to M. K. Boswortu, of the Sophomore 
class, Marietta College, Ohio. 

The third Prize is awarded to E. S. Srearns, of Chester Institute, 
Chester, Morris Co., N. J. 


PrizE SOLUTION oF ProBLEM II. 


By E. 8. Stearns, Chester Institute, N. J. 


2+y73 y¥3 ae 
Show that sy @+ya) + yi=VG=VH = Ve 


We have by the formula 





Vat yea Vein 25 


in which e = y a — 6 (see algebra), 


¥Itys=“° i ,and —/2—y3= Ne 


vs ¥8+y2 pyietty and ¥2—V2—y3= =F". 


Therefore the given fractions become 


2 8)Vv2 , (2—y3)V¥2__ 8v2+V6 , 8¥2—y6 _ 
Cs. =r = 6 Tv 6 = v2. 





Prize Sotution or Prostem III. 


; By W. F. Osporne, Wesleyan University, Middletown, Ct. 

Find the roots of the equation z* — 62 = 4, by trigonometry. 

By trigonometry, sin 36 = 3 sin @ — 4 sin’ 6; whence 
(1) sin? @ — 2 sin@ -+ 4 sin30= 0. 


Substituting in the given equation z = g sin 6, it becomes 
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(2) sin’ @ — % sind — = 0; 


in which any arbitrary value my be assigned to g. Hence, if we 
put ss = }, or 9p = y 8, by comparing (1) and (2) we shall have 
16 16 


. £5) 
=. oe — i .. 836— (2: 2+: 
sin 3 6 = a re y 3. 30 ( a -}- ——) =. 


. _ (2n 2+3 
Hence, sin @ = sin (= + = 


values of sin @ may be obtained by making x= 0 or+ 1. There- 


) x, from which all the different 


fore the three values of 2 are 
—y8sinl5°=—1—y3, ¥8cosl15°=1-+ 73, —y8cos45° = — 2. 


Prize SoLuTion OF Prostem IV. 
By W. F. Osporne, Wesleyan University, Middletown, Ct. 

Four persons, A, B, C, D, in order, beginning with A, cut a pack of cards, replacing 
them after each cut, on condition that the first who cuts a heart shall win. What are 
their respective probabilities of success ? 

The probability that a heart will be cut on the first trial is evi- 
dently }, and ? against it; on the second trial } & 3 for, and 3? x 3 
against it; on the third trial } xX } X ? for, and 3 x 3 & 3 against 
it; and so on to the zth trial, on which the probability that a heart 
will be cut is } (3)*—', and (?)* against it. 

But A has the first, fifth, ninth, &c. cuts; hence his probability of 
success is 


(1+ (2) + G+ be.) = 3. = ait. 


— Gy 
B has the second, sixth, &c. cuts, and hence his probability of suc- 
cess is 


1 
4-3(1+ (2 + GG) + &) = 4-4-7 = ie 


In precisely the same manner C’s and D’s probabilities of success 


are 
1 1 7 
4 . (3) . 1— (3) = Tres t . (¢¥ a pes (3) —_— Tis: 
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Priz—E SOLUTION oF PROBLEM V. 
By Asner B. Evans, Madison University, Hamilton, N. Y. 
The notation of Problem V. in the November number of the Monthly being retained, 


prove that in the plane 
(1) cot $A + cot} B-+- cot} C= cot4 A cot} Beot} C; 
and in the sphere 


(2) cot} A+ cots B+ cot} C= cot} A cot} Beoth ge st oo 


cos* r Cos” p 


(3) cot} A nae +- cot $ vo + 60 ot 4 eo + = cot4 A cot} Beot} OC a. 


COS p 





In the plane we have 


se t lend. § cot 1 C= 12-9 


coti A= 
” nm 


in which s = } (a-++ b-+-c), #7? = 8s(s — a) (s — b) (s —e). 
3 
. cot} A+ cot} B+ cot} C=-—; 


, cooti B= 





3 ? 


2 = aes — 2 
.*, cotd Acoti Beoti O= £& 22-32 ) =f; 


n 
therefore (1) is true. In the sphere 
cot}A _ sin(s—a) cot} B ee sin (s — 6) cot} et sin (s — c) 


sins n ? “sin s n 2 sins n ’ 
in which 


s=i(a+d-+c), 2 = sins sin(s — a) sin(s — 4) sin(s — e). 





(4) .*. cots A+ cot} B+ cot4 —_ sin s sin(s —qa) sin(s—4) sin (s—c) | 


n . 
sin? s 
(5) .*. cotd A cot} B cot} C= -_. 


n 
Also 


cos (9 + 3) cos some cos’*§ — sin’g (_: cos" ). 
cos’ r cos* y cos*r cos?g tan* © \cos?r sin* @ saat + tan’ ai 


But we have (Cuavvener’s Trig. Eqs. 307, 319, 332) 


tan r = 





2 sin 4a sind4 sindec n 
; 3 ——, tange=.—, 
n sin s 
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“s cos? 5 TO taeda a sin $5 at 


cos? r ‘sin? @ n 


cos (9 ++ 8) cos (e — 8) __ __ sins + 4sinja sin}d sinde 


cos” 7 cos” @ sin $ 








(6) = Bem) pme—) r= = 
Combining (4), (5), (6), we get (2). 
Again, since (Math. Monthly, Vol. II. p. 150) 
cos 5’ ( sina + sin b + sin ‘) 
? 


cosy’ — 2 sin (s — a) 








we have 





cos 3 3! sin s (— sina sin 6 sin c) cosr 
ee _ ( + + ) ' 
COS ¢ ¢ 2n 





cos 3” sin s (sina — sin 6 +- sinc) cosr 
cots BS a ( / + sinc) 
cos @” 2n 





coti é” ___ sins (sina +- sin b — sinc) cosr 
cos g!/ 2n ; 


cos 6! ! 


. cot} AS" + cot Be + cot 4 paah 


“ 


(7) Aes 5 Pred sin ¢) cos r 
2n 





But (Caavvener’s Trig. Eq. 332) 


(8) So sin a -+ sin db +- sin 4 cosr tang = n COST 


cos r sin g 2n sins * 





Combining equations (8) we get 


(9) cos5 (sina + sin b + sinc) cosr 


COs @ 2 sins 


Combining (5) and (7) 








(10) cot 4 A cot} B cot} go 8 sin s (sin a +- sin b + sinc) cosr 


COS @ 2n ? 


and combining (7) and (10) we have (3) 
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SoLvution or Part First. 
By Gustavus FRANKENSTEIN, Springfield, Ohio. 
The plane triangle C= 180 —(A- B), 

*., cot} C= cot (90 —3(A-+ B)) = tan} (A+ B) 
—_ 1 _ cot} A+ cot4 B 
— cot} (A+ B) ~~ cot} A cot} B—1? 

-., cot} C(cot} A cot} B— 1) = cot} A+ coti B, 

‘. cot i A cot) B cot} C= coti A+ cot} B+ coti C 
Smmon Newcoms. 


W. P. G. Bart.ett. 
TruMAN Henry SAFFORD. 








NOTES AND QUERIES. 
1. On some properties of the powers of the same number.— The author 
announced the discovery of some general laws which regulate the 


series of the powers of any number. For instance, in the following 
series of the powers of 5, the number of digits in the several recur- 
rent vertical series may be expressed by the powers of 2. 


‘ae is “a 

Ist 5 

2d 2 

3d 16 

4th 3580 

5th 17956240 

6th 3978175584236200 

7th 19840377976181556439582242163600 


The next consists of 64 figures, and so 
e l 


10th on. He pointed out that a similar law 
48898125 11th existed for every other number, and he 
. 244140625 12th exhibited formule by which the sum of 
. 1220703125 13th any of the recurrent series may be de- 


or 


Or or or ot or 


co 
= 
o> 


> 
b> bo bo WO WO bo bo 
: oe Ge 


195315 


. 


- 


Jes) 
~I 
oo 
qr 
= 
qn 
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termined. In the case of 5, S, = 2(S,_, + 1), the consecutive 
sums of the several series being 7, 16, 34, 70, 142, &. In this way 
tables of the powers of numbers may be constructed to any extent 
whatever with very little labor. This discovery will enable certain 
calculations to be made with a degree of accuracy hitherto impos- 
sible. — J. Por Hennessy, of the Inner Temple, Report of the Brit- 
ish Assoc. for the Adv. of Science. Leeds. 1858, 

2. The celestial part of the problem on page 204 of the March 
number of the Monthly is very simply solved in a general form. 
Employing the usual notation, S the integral with respect to the 
mass, Q the potential, A the mutual distance of m and m’, &c., the law 
of power of any system of fixed forces is 


(1) 1S(me*)=QtHZa 
(2) = p SS [mm o (A). (3) p(w)=0. 


Fixed forces might, it is true, be imagined which would not satisfy 


(2) and (3); but it can hardly be supposed that such would ever 
have been introduced into a system of nature. 


The problem here considered is to find the form of the function 
gy, under the condition that two systems, whose linear dimensions 
are in the ratio , shall present similar appearances at the same 
times. If(1) expresses the law of power of one system, that of the 
other is by this condition, 


4 S[? m(nv)l] = we SS mm p(n A)| + A. 
Whence 
S Smm (ng (rn A)— p(A)| = 0... 


(4) .ngp(nA)—g(A)= 0. 
The derivative of (4) with reference to 2 is 


(5) p(n) +nAg (nd)=0. 
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The integral of (5) is g (x A) = —e The only form of potential 


which can satisfy the present problem is therefore that which results 
in the law of gravity. — B. 


3. Reply to query on page 186, March No. For the integral of 
D. » (r 
D39 (r) +2 + még (r) =0, 


see De Moraan’s Calculus, pp. 699, 700; Boots’s Differential Equations, 
pp. 455, 459; or Carmicwagt’s Calculus of Operations, p. 54.—B. 
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NOTE ON EQUATIONS OF THE SECOND DEGREE. 


By Dr. R. C. MatrHEwson, U. S. Deputy Surveyor, San Francisco, Cal. 


Every equation of the second degree, involving one unknown 
quantity, may be reduced to one of the following four forms, in 
which the coefficient of the second power of the unknown quantity 
will always be unity : — 

Ist, 2 —2ra¢—a’; 2d, #@+2r¢2=—@; 
3d, 2? —2r2——a’*; and 4th, 2?+2rz2¢=—— a’. 

The roots of the 2d form differ from those of the Ist, and the 

roots of the 4th from those of the 3d, only in the change of signs; 


because if the signs of the alternate terms of an equation be 


changed, the signs of all the roots will be changed, while their mag- 
nitudes remain unchanged. 


It is obvious, therefore, that the four forms may be reduced to two 
classes, the 1st class comprising the Ist and 2d forms, in which the 
absolute term is positive, and the 2d class comprising the 3d and 4th 
forms, in which the absolute term is negative. 

In both classes, considered as lineal equations, one half of the 
coefficient of the first power of the unknown quantity represents 
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the radius of a circle, while the square root of the absolute term, in the 
Ist class, represents a tangent, and in the 2d class, a sine of that circle. 

In the first class one of the roots of the equation represents the 
external secant, and the other the diameter of the circle increased by the 
external secant, while in the 2d class one of the roots represents the 
versed sine and the other the diameter of the circle diminished by the 
versed sine. 

As there are no conditions in any of the four forms to indicate in 
what direction the lines are to be drawn, it follows that, in the Ist 
class, the external secant as well as the sum of the diameter and 
external secant, and in the 2d class, the versed sine as well as the 
difference of the diameter and versed sine, may be taken either posi- 
tive or negative. 

Hence, it is plain, that in each class, the two roots of one of the 
forms are respectively equal to the two roots of the other in magni- 
tude, but have contrary signs, as has been already shown, and may 
be seen at once by comparing the roots together, as follows : — 


Roots of 1st Class. 
Form lst, 2#—2r2=>0c’, orz rt+y/r+a 
Form 2d, @4t2re=a@, orpr=—rtyr+a 
Construction of 1st Class. 


With the radius CB—=~y, half the co- 
efficient of z, describe a circle; draw the 


tangent BA =a, the square root of the ab- 


solute term; and through A and C@ draw the 

secant A C produced, cutting the circumfer- 

ence of the circle in D and £; then AD and 

AE will be the roots of the equation, the 

former of which is the external secant and 

the latter the diameter of the circle increased by the external secant. 
VOL. Il. 30 





— 
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Demonstration of 1st Class. 
Form lst, AD= r—yr+¢=  rad—sec——ext. secant, 
« AE= r+yr+e@= §rad+sec=+dia+ext.sec., 
Form 2d, AD=—r+y7+¢=—rad -+-sec=- ext. secant, 
. AKE=—r—yr+e¢=—rad — sec=—dia—ext. sec. 
Roots of 2d Class. 
Form 3d, v@—2re=—e, ort= rtyr—da, 
Form 4th, @4+2rea>—a@ or e=>—rt yr — a. 
Construction of 2d Class. 
With the radius CD =vy, half the coefficient of z, describe a 
circle; through the centre C draw a diameter cutting the circum- 
ference of the circle in D and £; draw 
the sine A B = a, the square root of the 
absolute term, and join B and C; then 
AD and AF will be the roots of the 
equation, the former of which is the 
versed sine and the latter the diameter 
of the circle diminished by the versed 
sine. 
Demonstration of 2d Class. 
Form 3d, AD= r—yVr—@= rad—cos=- versed sine, 
“ AE= rtyr—e=  rad+cos=-+ dia—ver. sine, 
Form 4th, AD=—r-+y7? —a@ = — rad + cos = — versed sine, 


. AL=—r—y7r—@¢ =—rad — cos = — dia ver. sine. 





SOLUTION OF PROBLEMS IN PROBABILITIES. 


By Dr. Joret E. HENpRrIcks, Newville, Indiana. 


I nave recently had my attention directed to a question somewhat 


analogous to the Prize Question proposed in the Lady's and Gentle- 





man’s Diary, for 1859, and published in the Mathematical Monthly, 
Vol. I. No. IV.; and have succeeded, as I think, in obtaining a solu- 
tion, which, by a slight and obvious extension, will also apply to the 
“Prize Question.” I submit the solutions for publication. 

Prob. 1. “A plane surface is ruled with parallel or equidistant 
lines; a slender rod, the length of which equals the perpendicular 
distance between two consecutive lines, is thrown at hazard upon 
the plane ; determine the probability of its falling across a line.” 

Prob. Il. “Two rods, two and four feet long respectively, having 


their middle points connected by a string one foot in length, are 


9 
thrown up; show that their chance of crossing is } + -.” 
ee 


Solution. — Let ab, a’ b’, represent two consecutive lines, and Cc’ 
the perpendicular dis- 
tance between them ; 
also, let CD = 3 Ce’ 
= one half the length 
of the rod. 

The centre of the rod 
may fall anywhere on 
the line Cc’, but as the 
position of the rod in 
relation to the line ad 
will be the same if it 
fall below D, as to the line ad’ if it fall above, we need only con- 
sider its position when the centre falls between C and D. 

Let. F be any point between C and D, and upon £ as a centre 
and radius = CD describe the semicircle A” D” B”, cutting the line 
av’ in F and G. Then it is obvious, that, in all positions between 
F and G, the rod will cross the line, and in all positions between 
F and A”, and @ and B’, it will miss. Therefore, the probability of 


the rod’s falling across the line ad’ will be represented bv a fraction 
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whose numerator is the sum of all the arcs above the line a’ d’ made 
by causing / to assume all possible positions between C and D; 
and whose denominator is the sum of all the semicircles A” D” B’, 
&c., made by causing“ to assume all possible positions between C 
and D. But the sum of all the ares above aU’ is represented by the 
area of the sinusoid A’ F” CG’ B’; and the sum of all the semicircles 
A” D’ B’, &e., is represented by the area of the rectangle A’ Bed, 
which, when the radius CD = 1, is z. 

Let the ordinate J” D’ (= are FD’) = y; thenis CD” = 1— 
cos y, and the area of the sinusoid A’ #” CG’ B’ is 


be i 
2fy siny dy = |— 2y cosy + 2siny| = 2. 


Therefore the probability of the rods falling across a line is =. 


In extending this solution to Problem II. we observe, (if ab’ rep- 
resent the long rod, A” B” the short one, and CD the string,) that, 
supposing the long rod to fall in the position a’ d’, the centre of the 
short rod may fall anywhere in the semicircle ADB. Therefore 
the chance of their crossing will be represented by a fraction whose 
numerator is the sum of all the products 2” G’ * F'G obtained by 
making F assume all possible positions between Cand D; and whose 
denominator is the sum of all the semicircles A” D” B’, &c., obtained 
by making / assume all possible positions in the semicircle A D B. 
Therefore the chance of crossing is 


4 }r 4 ho 
_ 4 2 2 
raf y sin’y dy ya Y(t — 3008 2y) dy 





[“ — y sin2 y — 4 cos i 
za" 0 


oe £8 ity 4 F 
$n” —_., a 


nm 
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ON THE INTERPRETATION OF IMAGINARY ROOTS IN 
QUESTIONS OF MAXIMA AND MINIMA. 


By Major BeNJAMIN ALvorp, U. S. Army, 


WE shall take the following example : — 
To cut from a given right cone an ellipse whose surface is a maximum, or 
a minimum, by a plane passing through a fixed point on one of its elements. 
Let D be the vertex, A C the diameter of the base of the given 
right cone, and A the given fixed point. Suppose AZ to be the 
transverse axis of the required ellipse. Put AB, the radius of the 
base = a, and the altitude BD=c. Through B draw B F parallel 
to CD. The centre, O, of 
the required ellipse must be 
found somewhere on B F. 
Through O draw a plane, 
G H, parallel to the base ; it 
will cut out of the cone a 
circle, as HO’ G, having HG 
as a diameter. Erect the 
perpendicular 0 0’, which is 
the semi-conjugate axis of 
the required ellipse. The sur- 
face of the ellipse is measured 
by A OX OO; or the sur- 
face is a maximum (or minimum) when the product A 0 K O00’ isa 
maximum ; or the square A @ x 0 0”; or when AO X OG X OH 
is a2 maximum, since 00? = OGx OH But OH= BC=a 
is a constant. Thus the function is then expressed uv = AP X OG. 
First, we have 
(1) OG:AB=NF: FF’. 


But VF =;— 0S, FF = 


comes 


and putting OG = y (1) be- 


c 
5° 
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c ce 
y:a=5— OS:;. 


ac 


=p 6 x OS; 


. ee eee eet 
_OS= 2a —- ; 


But AS = walilagithdatah 


. a a 
AP = 08+ AS*= So — 


; ae _ ey ey , ey 
-u=APX OG= 7 — a. +z 


du 


ce 3c? 
fae 88 Ey 4 =O 
*. (80+ 3¢@)7—(4ae—4e)y=—ad— ee; 





2 a (c* — a’) avVct+ at— 140°C? 
2 Se 
(2) 1f = 3 (a +e c’) 3 (@ + e) 


Finding the second derivative, we have 


Smile —*s¢ 


Substituting the value of y in (2) we get 


~tha yc + at— hate 
ep oc 2a 











Hence, when the value of y is taken with the plus sign of the radical, 
it corresponds to the required minimum ; but when the minus sign is 
taken, it corresponds to a maximum. 

But the authorities lay it down (as in Cuurcn’s Calculus, Art. 67), 


that only the real roots of the equation i = 0 answer to a maxi- 
mum ora minimum. In order that the value of y, or of the second 
derivative, shall not become imaginary, it is necessary that a* + c* 
— 14@ ¢ should be positive. But this expression can be put under 


the form 
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(7+ ¢f— l6?@?é=(#@& ++ 4ac)(? + ¢ — 4ac). 
It is necessary then that a+ ¢ > 4ac. The limit of the rela- 
tion between a and ¢ will be found by putting @ + 2 = 4ac. 


(3) ..@—4ac>—e@; ore=2a+ay3 = a(3.7382). 


But the angle ADB, answering to these relations between the 
radius of the base and the altitude, is 15° 0’ 1”. Thus, in order 


. . ba . . 
that the problem may be possible, or that a maximum or minimum 


may exist, the angle AD C, or the angle between the two elements 

of the cone cut by a section through the axis, must be less than 

30° 0’ 2”; or the altitude of the cone must be more than 3.732 

times the radius of the base. In the first figure the angle AD C is 

57°, and hence in that example there is no maximum or minimum. 
Take the example in the annexed figure. The angle AD C, at 

the vertex is 26°. It will be found that the position of the section 

for a maximum is AJ, and for a minimum it is AZ 

If, in equation (3), the minus sign of the radical were 

taken, we should find that ¢ = a(0.268). In this 

case, the expression under the radical would not be 

imaginary if the altitude is less than 0.268 of the 

base ; or, which is the same thing, if the base is more 

than 3.732 times the altitude; or the angle ADC 

more than 149° 59’ 58”. In this case, e — a in equa- 

tion (2) being negative, the value of y is negative for both signs of 

the radical. Therefore y, or & O, in the first figure is laid off in the 

opposite direction, and the line AZ passes to the outside of the 

angle CAD. The problem in this case would have no reference to 

the cone, but could be announced in the following form. Having 

given an isosceles triangle, A.D C, and BF being drawn parallel to 

CD, required to draw a line, as AZ, through the point A, such that 

the product A 0 X OG is a maximum or a minimum. 
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This discussion is given as a remarkable example in illustration of 
the fact, that if, in the investigation of questions in maxima and 
minima, an imaginary expression for the unknown quantity is found, 
it indicates that certain relations between the constants in the 
original function must be fulfilled in order that the problem may be 
possible. 





LETTER OF LE VERRIER AND REMARKS OF FAYE UPON 
THE INTER-MERCURIAL PLANETS. 


Translated by CnarLtes Henry Davis, Commander U.S.N., Supt. Nautical Almanac. 


My pEar Sm:— 

I have the pleasure to communicate to you a translation of the 
remarkable letter of M. LeVerrier, published in the Comptes Ren- 
dus, No. 11, Deuxiéme Semestre, 1859, together with M. Fayr's re- 
marks upon this occasion. 

The important bearing of these papers upon the total eclipse of 
next July, induces me to ask you to bring them, in the pages of 
your Journal, to the notice of astronomical observers throughout 


the country. 
I am, very respectfully, 


Your friend and obedient servant, 


CHARLES HENRY DAVIS, 


Commander U.S N., Superintendent N. A. 
To J. D. Runkwe, A.M., A. A.S., 


Editor of the Mathematical Monthly, Assistant N. A. 


Lerrer oF M. LeVernrier to M. Faye upon tue Tueory or Mercury, 
AND UPON THE Motion oF THE PERINELION OF THAT PLANET. 


You have probably not forgotten, that, in my investigations into 
the motions of our planetary system, I have encountered difficulties 


in producing a complete agreement between theory and observa- 
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tion. This agreement, said Brsset, thirty years ago, has always 


been asserted, without, however, having ever been confirmed in a 
manner sufficiently substantial. 

The known errors in the motion of Uranus have been explained 
by the discovery of Neptune. 

The investigation of the difficulties presented by the Sun has 
been long and intricate. It was necessary first to revise the cata- 
logue of the fundamental stars, in order to exclude from it any 
systematic error. I have resumed, subsequently, the whole theory 
of the inequalities of the Earth; after which, I have been led to the 
consecutive discussion of as many as nine thousand observations 
of the Sun, made in different observatories. This work has proved, 
that the meridian observations have not perhaps always possessed 
the accuracy attributed to them; and thus the errors, described at 
first as belonging to theory, must in the end be thrown back on 
the uncertainty of the observations. 

The theory of the Sun being put out of the question, the study 
of the motions of Mercury could be taken up with advantage. 
And it is concerning this undertaking that I wish to address you 
at present. 

While we possess, in respect to the Sun, meridian observations 
only, liable to great objections, we arrange in order, through the 
space of a century and a half, a certain number of observations of 
Mercury, possessing great precision. I am speaking here of the 
internal contacts of the disc of Mercury with the disc of the Sun, 
when the planet passes in front of the latter. Provided the place 
of observation has been well known, provided the astronomer has 
been furnished with a decent telescope, and his clock has been 
regulated within some seconds, the knowledge of the moment when 
the internal contact took place ought to furnish the means of esti- 
mating the distance between the centres of the planet and of the 

VOL. It. 31 
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Sun, without a greater error than one second of arc. We have, 
from 1697 to 184&, twenty-one observations of this sort, which we 
ought to be able to satisfy in the strictest manner, if the inequalities 


in the motions of the Earth and of Mercury have been correctly 


computed, and if the values assigned to the disturbing masses are 
exact. 

In my first researches on Mercury, published in 1842, the ob- 
servations of the transits were not produced with such great 
accuracy. There might be observed, among other errors, in rela- 
tion to the transits of the month of May, a somewhat remarkable 
progressive error, which amounted to 9 seconds of are in 1793. 
Such discrepancies could not be attributed to errors of observation. 
But, not having then revised my theory of the Sun, I thought it 
best to refrain from drawing any conclusion from this fact. 

The use of the corrected tables of the Sun, in my new work, has 
not caused the errors above described to disappear entirely ; sys- 
tematic errors, which could not be ascribed to the observations with- 
out supposing that astronomers, such as Latanpg, Cassini, Bouaurr, 
&c., had committed errors of several minutes of time, having even 
a progressive variation from one epoch to another,— an impos- 
sibility ! 

But it is worthy of remark, that an addition of thirty-eight 
seconds to the secular motion of the perihelion is sufficient to rep- 
resent all the observations of the transits within less than a second, 
and even the greater part within less than half of a second. This 
neat result, which immediately gives to all the comparisons a pre- 
cision superior to that hitherto arrived at in astronomical theories, 
shows clearly that this increase of the motion of the perihelion of 
Mercury is indispensable, and that with it the tables of Mercury and 
the Sun possess all the accuracy required. 

The necessity for adding thirty-eight seconds to the secular mo- 
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tion of the perihelion of Mercury being once admitted, let us inquire 
to what conclusions it will lead us. As the motion originally adopt- 
ed for the perihelion proceeded from received values of the masses 
of the disturbing planets, we ought first to inquire what changes 
it would be necessary to apply to these masses in order to increase 
the computed motion by thirty-eight seconds. Now we perceive 
that this would only be possible upon one condition, namely, to 
increasé the mass assigned to Venus by at last a tenth of its value. 
Is this alteration admissible ? 

If we derive the mass of Venus from the periodic perturbations 
which that planet occasions to the Earth’s motion, we find, from the 
discussion of numerous meridian observations of the Sun, made 
between 1750 and 1810, that this mass is the four-hundred-thousandth 
part of that of the Sun. We reach the same result by taking into 
account the observations made between 1810 and 1850. It is the 
mass which we have adopted, and which it would be necessary to 
increase by a ¢enth, according to the discussion of the transits of 
Mercury over the Sun. 


The perturbative action of Venus is again perceptible in the 
secular variation of the obliquity of the ecliptic; and if we deduce 
this variation from the seven solstices observed with the greatest 
accuracy, from the time of Brapiey to the present day, we find that 
the mass of Venus, which we have just quoted, is a Uitle too great, — 
a result contrary to that given by Mercury. This contradiction is the 
point to which we are to give our attention. 


If we inquire how the seven solstices, observed since Bravery, 
could be represented, supposing a variation of the obliquity of the 
ecliptic which would correspond to a mass of Venus increased by 
one tenth, we perceive that it is impossible to avoid errors of two 
seconds and a half in the measured value of the obliquity. It seems 
difficult to admit this result, the more especially that the errors 
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would vary progressively from Brapiey to our own epoch, which 
would in fact establish a difference of five seconds between the 
extreme observations. 


A grave difficulty then results from the comparison of the theo- 
ries of the Earth and of Mercury, which appear to involve different 
values for the mass of Venus. If we accept the mass given by the 
observations of Mercury, we must conclude, either that the secular 
variation of the obliquity of the ecliptic, deduced from observation, 
contains errors that are very improbable, or else that this obliquity 


undergoes changes from other causes, not yet recognized by us. 
If, on the other hand, we consider the variation of the obliquity 
and the causes by which it is produced as perfectly settled, we shall 
be induced to think that the excess in the motion of the perihelion 
of Mercury is owing to some agency still unknown, “cui theorize 
lumen nondum accesserit.” 

It is far from my intention to decide absolutely between these 
hypotheses. It has been my wish only to show that there is a 
serious difficulty here, that deserves to arrest the attention of as- 
tronomers, to become the subject of their deep thought, and to 
furnish matter for a weighty discussion. In order to take the first 
step in this direction, I will observe that it is not apparent what 
disturbing cause could derange the obliquity of the ecliptic, without, 
at the same time, exerting very conspicuous effects upon the secular 
variations of the elements of motion of the planets, — effects which 
have not been noticed,— whilst it would be possible to conceive a 
cause capable of producing in the perihelion of Mercury the thirty- 
eight seconds of secular motion required, and which would produce 
in the planetary system no other sensible effect whatever. 

To fix our thoughts, let us consider a planet which would be 
situated between Mercury and the Sun, and, as we have not ob- 
served a variation in the motion of the node of the orbit of Mercury 
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similar to that of the perihelion, let us conceive that the supposed 


planet moves in an orbit but little inclined to the orbit of Mercury. 
Let us even conceive, on account of the indeterminateness of the 
problem, that the orbit is circular. 

As the hypothetical planet must produce a secular motion of 
thirty-eight seconds in the perihelion of Mercury, it follows that 
there is a relation between its mass and its distance from the Sun, 
such that, in proportion as we assume the distance to be smaller, 
the mass will increase, and inversely. For a distance a little less 
than half of the mean distance of Mercury from the Sun, the mass 
sought for will be equal to that of Mercury. 

But is it possible such a body could exist without having ever 
been noticed? Assuredly it would be endowed with great bril- 
liancy. Is it to be believed that in consequence of its slight elon- 
gation it would be always lost in the diffused light of the Sun? 
How conceive that we have never been struck with its brilliant 
light during some one of the total eclipses of the Sun? How does 
it happen that we have never discovered it passing over the disc of 
the Sun? 

All these difficulties vanish upon the admission, in the place of a 
single planet, of the existence of a series of small bodies (corpus- 
cules) circulating between Mercury and the Sun. 

Under the mechanical aspect, the influence of all these small bodies 
would be united to produce the required motion of the perihelion 
of Mercury ; and, supposing always that they moved in circles, they 
would exert no effect upon the eccentricity of the orbit of this 
planet. As they would be distributed over all parts of the ring that 
they would form, the periodic influences which each one would 
exert upon Mercury would mutually destroy each other. 

Under the physical aspect, it would not be astonishing if the re- 
gions which border on the Sun should be found to be less free than 
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the remainder of the planetary system. Since there circulates 
between Jupiter and Mars a ring of small bodies, of which the 
largest alone have been seen in our telescopes; since everything 
leads us to the belief that the vicinity of the orbit of the Earth is 
furrowed by innumerable groups of asteroids, it is altogether natu- 
ral to suppose that the same formation may be reproduced within 
the orbit of Mercury. Could any of these bodies be sufficiently 
noticeable to be perceived in their transits over the disc of the Sun? 
Astronomers, already so observant of all the phenomena which 
exhibit themselves upon the surface of this star, will undoubtedly 
find, in these reflections, an additional motive for following with 
attention the smallest and best defined spots. Some minutes of 
observation will be usefully employed in deducing their nature from 
observing their motions. 

Here, then, my dear associate, is a new complication which shows 
itself in the neighborhood of the Sun; there, where M. Encke has 
already pointed out so important a one to us in the subject of his 
comet of short period. This induces me to hope that both you and 
he will bestow some attention upon my conclusions, and direct upon 
them the light of discussion. 


Remarks or M. Faye on tHe Occaston or M. LeVerrier’s Lerrer. 


The unexpected result of these profound researches, resumed for 
the second time with new elements, cannot fail to make a lively 
impression upon astronomers, and to promote the new examinations 
which M. LeVerrter himself suggests with an urgency, the motives 
for which are so fully explamed. As one of the hypotheses on 
which the learned author appears to rest, to account for the motion 
of the perihelion of Mercury, points to an almost immediate verifi- 
‘ation, in which observers will first interest themselves, I shall ask 


the permission of the Academy to submit from this time a sort . 
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of plan of operation. I refer here to the probable existence of a 
series of small planets within the orbit of Mercury. 

A new planet has often been sought for in these dazzling regions, 
but at a venture, and always in vain. The failure proves nothing, 
because these researches were merely fanciful. Under the impulse 
of a weighty probability, the result might be altogether different, 
provided the operation was conducted upon a plan rationally con- 
ceived. And, in the first place, it is evident that the brilliancy of 
the heavens in the circumsolar region would only have allowed the 
discovery in this manner of a star of the order of Mercury itself, 
and not the small planets indicated by M. LeVerrizr. We are, then, 
first led to turn to account the darkness of total eclipses, and par- 
ticularly that of July next, which is about to afford us an opportu- 
nity of trying a first experiment. We know, it is true, that during 
the greater part of these eclipses we see with the naked eye 
scarcely anything but the planets and the most brilliant stars. But 
this fact is explained in a great measure by the duration of the 
glare. If the observer, instead of following the Sun up to the last 
moment, remained in darkness a quarter of an hour before the total 
eclipse, his eye would be much more sensitive at the decisive mo- 
ment. Let us suppose that an astronomer takes charge of this 
research at one of the stations of Spain* or of Algeria, where we 
shall go next year to observe this magnificent phenomenon; let us 
suppose, moreover, that he is furnished with a good comet-seeker 
mounted as an equatorial or a theodolite, so as to determine at 
necessity a direction with a certain degree of accuracy; let us sup- 
pose, finally, that he gives up the pleasure of observing the most 


curious phases, and that he keeps for some time in nearly complete 





~ 


* The station of Campvey, already celebrated through the geodetic labors of MM. 
Brot and AraGo, would offer some advantages in this particular. 
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darkness: he will be entirely ready to catch the least sparkle in the 
circumsolar region, beyond the aureola; and the few minutes’ dura- 
tion of the total eclipse would be sufficient for him to explore a 
large part of the region designated by M. LeVerrier. 

Total eclipses are sufficiently frequent to prevent a successful 
observation from remaining a long time isolated; if, then, the result 
of the next eclipse is not negative, 1 do not doubt but that we shall 
very soon be able to obtain some accurate notions concerning the 
bodies that will be discovered under these particular circum- 
stances. 

Be it as it may with regard to this expectation, I have thought 
it my duty to insist upon a condition of success which has always 
been neglected, that of avoiding the duration of the dazzle caused 
by the direct observation of the Sun, or even by the simple effect of 
daylight. 

The learned Director of the Observatory himself points out 
another method yuite as effectual, perhaps. It consists in follow- 
ing with care the small spots with which the Sun is frequently 
strewed. Planets, of which the orbit would be very little inclined 
to that of Mercury would have, in fact, like the latter, their transits 
across the Sun; transits which for a long time might escape the 
attention of astronomers not forewarned, as did a certain satellite 
of Saturn in a region as limited and not less explored. But the 
difficulty even of these researches induces me to return to a sug- 
gestion of Sir Jonn Herscuet which I have very often called to mind. 
If, in several observatories suitably selected, pains were taken to pho- 
tograph the Sun many times a day, with the aid of a large instru- 
ment, we should obtain almost a continuous history of the dise of 
this body, and no one of the phenomena to which M. LeVerrier 
has just alluded could escape the observer. I have myself shown 
how the value of an astronomical observation might be given to 
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these photographs, independently of all apparatus of measure, by 
taking two impressions upon the same plate, at an interval of two 
minutes. The beautiful trials of the eclipse of the 15th of March 
have given beforehand an assurance of success. It will be sufficient 
to superimpose transparent negatives of this size, taken at intervals 
of a quarter of an hour, to distinguish immediately the movable 
projection of an asteroid in the midst of the most complicated 
groups of small spots. This undertaking would not in any manner 
debar the usual investigations upon the solar disc, and would retain, 
even if it should fail for the inter-Mercurial planets, an immense 
value for the physical history of the Sun itself 





APPLICATION OF THE BINOMIAL THEOREM TO THE 
EXTRACTION OF THE ROOTS OF WHOLE NUMBERS. 


By TuEoporE SrroncG, Professor of Mathematics and Natural Philosophy in Rutgers College, New 
Brunswick, N. J. 


Ir a, b, c, &c. stand for the successive digits of the number, and 
10” represents the local value of a; then the number will be repre- 
sented by the forms 





(1) a10"4-310"-c10"* &e. =a 10" (14 rel Fe) _ yy, 


noticing that instead of (1) it will sometimes be important, especially 
when a is greater than 5, to write 


10"*+* — [10"+? — (a 10" + b 10"—' 4+ &c.)] = J, 
which is easily changed to the form 
(2) 10"+? [1 — (@ 10-* +- W 10-* + &e.)] = &. 
Since 

i+ b+ cl +h 99 7 __ W044 10+ Be, 


a 1 
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are of the forms 


14, end 1—J, 


they may be reduced to products of the forms 


(1+ 3) (1+) &, (1-5) (1-5) &e, 
such that 





B B 
A? Al? 


oO cu 
D ? D' ’ 





&e., &e., 









may be of any required degree of smallness.* 
Again, since 


2=1+-g=1+0—p)y=01—- yy, 





we have 























s=(1—4y*(1—3), = 4 = (1— 4), 
5 = (1— 3)* (1+ 3), 6 = (1— 3)* (1— 3), 
7 = (1—3y° (1— 3), 8 = (1— 3)°%, 








9=(1—3° (1+), W=C—3)*(14}9), ke 


These equations show that the digit a can be reduced to binomial 











forms, such that the second terms of the binomials shall not nu- 





merically exceed the fraction }; and that for 10” we may write 
(1— 4)°"(1-+ 4)”. From the binomial theorem we readily get 




















ae, 
(Lottie pel— 1) 2 4 als Y=) ot + &e. 
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in which x and 7 may be positive or negative. 







EXAMPLES. 
1. “To extract the 100th root of 100.” 
Because 100 — 10? we have 








* See Dr. Strone’s Algebra, page 288. — Ep. 
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100 10 (1—})-** (14. 4)" = (10.5) "(1-40.25)"; 


consequently, putting — 0.5 for z and — 0.06 for -, the first form 
of (3) gives 
(1 —0.5) = 1 +. 0.03 + 0.00795 + 0.0027295 + 0.001044033 + 0.000423877 
-+ 0.000178735 + 0.000077364 + 0.000034136 + 0.000015285 
+ 0.000006924 + 0.000003166 + 0.000001458 + 0.000000676 
+ 0.000000315 +- 0.000000154 +- 0.0000000724 +- &c. = 1.042465746, 
the first seven decimals of which are correct. 
Similarly, putting 0.25 for 2 and 0.02 for , the first form of (3) 
n 
gives 
(1--0.25)°" = 1-++-0.005 — 0.0006125 +- 0.000101062 — 0.000018823 +-0.000003746 
— 0.000000777 +- 0.000000165 — 0.000000036 +- &c. = 1.004472837, 


the first seven decimals being correct. 

Hence, 

1/100 = 1.04246574 x 1.004472837 = 1.04712852, 

the first seven decimal places of which are correct. 

2. “To extract the fifth root of 281950621875.” 

Since the number equals 

10" x 2.81950 &. = 10° «x 4x 5 & 1.4097 &e., 

we immediately get 
5/ 28195 &e. = 10° (1—})-# (1—4)-4 (1—}) + (1—$) (1-44) (1+. 0.4097 &e.)# 


= 200 (1 + 4)t (1 — 0.29513)t = 200 (1 — 0.11891 &c.)# 
= 200 (1 — 0.11891 &c.). 


Putting — 0.11891 &c. for z, and 0.2 for = in the first form of (3), 


we get 


(1 — 0.11891 &.)°* = 1 — 0.02378 &. — 0.00056 &. — &c.; 


consequently, we shall have 
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5/ 28195 &. = 200 (1 — 0.02378 &e. — 0.00056 &e. — &e.). 






Because the preceding series, as the number of terms is increased, 
gives 195 as the limiting value of °y 28195 &c., we infer that 196 is 





the exact root; indeed, since the excess of nines in the given num- 
ber and in the product 195 «x 195 & 195 « 195 & 195 are equal to 
zero, 195 must clearly be the exact root. 

3. “To extract the seventh root of 2, correct to four decimal 








places.” 
Because 1 — } is of the form 1 — ~ it is easily resolved into the 






product (1 — 4) (1 — }); consequently, we shall have 


V2=(1—p4(1—y. 


Putting — } for z, and — 1 and 7 for and » in the second form of 






(3), we get 






(1—3)7* = 1+ 0.047619 +- 0.009070 + 0.002159 + 0.000565 
+ 0.000156 + 0.000044 +- &e. = 1.059603 ; 







and in like manner 


(1— 4)? =1-+ 0.035714 + 0.005102 + 0.000911 + 0.000160 
+ 0.000038 + &e. = 1.041945. 






Hence, we shall have 






4V 2 = 1.059603 & 1.041945 = 1.104048 +, 









the first four decimals being correct. 
Remark. — We have resolved 1 — } into factors for the purpose 
of obtaining series of more rapid divergency than the development 







of (1 — 4)~ will give. 
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Mathematica Monthly Dotices. 


Logarithmic Tables of Numbers and Trigonometrical Functions. By Baron von VEGA. 
Translated from the Forty-third, or Dr. BremiKker’s thoroughly revised and enlarged edition, 
by W. L. F. Fiscuer. Stereotyped. One volume octavo. Berlin: Weidmanns. 1859. 
New York: B. Westermann & Co. Price, $ 2.25. 

Dr BremMikER’s edition of Veca’s Logarithmic and Trigonometrical Tables of seven deci- 
mal figures is unquestionably the best work of the kind that has yet been published. It is a 
“table portative,” of the same order (and about the same size) as that of CALLET, —so long 
popular on account of its superiority over preceding works, — but far surpasses that work in 
every requisite of a convenient table. 1st. In the clearness of the type. 2d. In the arrange- 
ment and grouping of the logarithms on the page, so as to cause the least fatigue to the eye in 
tracing a line across the page. 3d. In the facility of interpolating afforded by the tables of 
proportional parts in the trigonometrical portion, which are not given at all in CALLET. 4th. 
In the accuracy with which the seventh place of decimals is determined in consequence of the 
preservation of the eighth place in the tables of proportional parts. 5th. In the improved 
arrangement of the table of log. sines, and tangents to every second for the first five degrees 
of the quadrant. 6th. In the very simple and convenient, as well as extremely accurate, 
means of obtaining the log. sines, and tangents of small angles (those less than 2° 46° 40” or 
10,000”), afforded by the numbers marked S and T in the margin of the tables of logarithms ; 
and, lastly, in the accuracy with which the tabular logarithms themselves are given. In this 
last respect, the tables of CALLET have possessed a high reputation, as they were stereotyped 
as long ago as 1795, and are presumed to have been corrected in the stereotype plates when- 
ever an error has been discovered. But Dr. BREMIKER has entered into a critical examina- 
tion of the seventh decimal place, carefully comparing the logarithms with those of VrGa’s 
Thesaurus Logarithmorum of ten figures, and recomputing to fifteen places all those logarithms 
of numbers in the Thesaurus which terminated in 500, in order to decide whether the seventh 
figure should be increased by a unit; and, for the same purpose, recomputing to fifteen places 
all the logarithms in the trigonometrical portion which terminated in 496, 497, 498, 499, 500, 
501, 502, 503, and 504. A number of errors were thus detected, which have run through all 
tables down to the present time. 

It was a happy idea to publish the tables with an English preface and introduction, the 
tables themselves being printed from the same stereotype plates as the original German 
edition, thus making them available to English readers without incurring renewed risks of 
errors in reprinting, and at the same time keeping the price of the book within the means of 
everybody. 

While the work is admirably suited to the wants of the practical computer, we would also 
commend it especially to the student who desires to possess at least one good logarithmic table. 

The Lady's and Gentleman’s Diary, or Poetical and Mathematical Almanac for the Year 1860. 
London: Printed for the Company of Stationers. Price 1s. 4d. 

This is one of the most valuable numbers of “ The Diary.” All the solutions of the prob- 
lems proposed in 1859 are excellent, and the new problems are unusually interesting. We are 
glad to see the solutions of the Prize Question for 1859, by Messrs. Simon Newcoms and 
G. B. Voss, in the number before us. We append the Prize Question for this year. 

Prize Question. — “If an hypocycloid has the radius of its describing circle one third of 
that of its base, being thus composed of three branches, and a straight line equal to twice the 
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diameter of the small circle be placed with its extremeties on two of the branches, it will touch 
the third branch.” 

A Treatise on Elementary and Higher Algebra. By Turopore Strona, LL.D., Professor 
of Mathematics and Natural Philosophy in Rutgers College, New Brunswick, N. J., Member 
of the American Philosophical Society, and of the American Academy of Arts and Sciences. 
New York: Pratt, Oakley, & Co., No. 21 Murray St. 1859. 

Our readers will not need to be informed that Dr. Strona has devoted a long life to the 
successful study of the Mathematics, and that his name will ever be honorably identified with 
the progress of the science in this country. In the volume before us we find many most valu- 
able results of this study which must be considered as positive additions to the science; and 
we regret that our space prevents more than a simple reference to some of the more important 
ones. 

The roots of an equation are developed into series, by which it is readily shown that every 
equation of the nth degree must have n roots. This difficult and important proposition is thus 
brought within the domain of simple algebra. The solutions of Binomial Equations and the 
irreducible case of Cubic Equations are effected by pure algebra. A new and general method 
is given for the determination of the roots of equations. ‘These are among the more important 
additions ; but we would also call attention to the use of Detached Coefficients; to the Appen- 
dix to Multiplication and Division; to the Fundamental Principle of Single and Double Po- 
sition, and of the Differential Calculus with applications ; to a new investigation of the Binomial 
Theorem ; to a new method of solving Quadraties, &c. 

This is no ordinary work, and to those who like rigorous demonstration and thorough investi- 
gation we heartily commend it. We have but one disparaging remark to make. The arrange- 
ment of the matter is bad; the equations, prominent as well as less important, are printed and 
numbered in the text, often causing trouble to find the reference. The ease with which the 
mathematics are read depends much more upon arrangement than might at first seem; for the 
logical steps may often, to a great extent, be exhibited to the eye in the arrangement. 

The Surveyor’s and Engineer’s Companion ; being a concise Treatise on Mathematical Instru- 
ments, containing an improved method of telescopic measurements, illustrated with numerous 
engravings; and including the most important and useful tables and formule constantly used 
in surveying and engineering. By Witt1am Scumowz, Mathematical-Instrument Maker, 
San Francisco. 

This is a small pocket field-book of 62 pages. The first part is mainly devoted to the descrip- 
tions of mathematical and scientific instruments, with rules for their adjustment and use, a 
large proportion of instruments being illustrated with very good wood engravings. The second 
part, prepared by Dr. R. C. Matnewson, U. S. Deputy Surveyor, San Francisco, can best be 
described by giving his full title-page. “A new set of Practical Tables, useful in Surveying 
and Engineering, containing Easy and Accurate Methods for finding the Variation of the Mag- 
netic Needle at any Hour of the Night, Latitudes and Longitudes of Places from their Differ- 
ences of Latitude and Departure, the Convergencies of the Meridians, the Divergencies of the 
Parallels of Latitude and Prime Verticals, Altitudes by the Barometer, Atmospheric Refrac- 
tion, &e., together with an Improved Method of Tabling, which facilitates the Computation of 
Areas and the Projection of Maps.” 

The small size of this volume, made so by a judicious selection of matter, strongly recom- 
mends it. 

Annual Report of the Board of Regents of the Smithsonian Institution, showing the Operations, 
Expenditures, and Condition of the Institution, for the Year 1858. Washington: James B. 
Steedman, Printer. 1859. 
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This Report begins, as usual, with that of the Secretary, Prof. Henry, giving an account of 
the doings of the Institution during the year, embracing, besides the statement of its scientific 
operations and publications, an account of its Magnetic Observatory, Laboratory, System of 
Exchanges, Library, Museum, Gallery of Art, and Lectures. We are glad to learn that a 
catalogue of the series of Transactions and Proceedings of Learned Bodies now in the library 
of the Institution, prepared under the direction of the late Prof. W. W. Turner, the learned 
and accomplished librarian of the Patent Office Library, is soon to be distributed. In the 
Appendix, “the object of which is to illustrate the operations of the Institution by the reports 
of lectures and extracts from correspondence, as well as to furnish information of a character 
suited especially to the meteorological observers and other persons interested in the promotion 
of knowledge,” we find four lectures on astronomy ; a memoir of Priestley ; instruction for col- 
lecting insects; grasshoppers and locusts of America; means of destroying the grasshopper ; 
vegetable colonization of the British Isles; causes which limit vegetable species towards the 
north, in Europe, and similar regions; forests and trees of North America; list of birds of 
Nova Scotia; atmospheric electricity; recent progress in physics; meteorology, and corre- 
spondence. We wish especially to call attention to the admirable lectures on astronomy, by 
Prof. ALEx1s CASWELL. They are indeed model “ popular lectures,” and a more clear and 
accurate notion of “the figure and magnitude of the earth,” “the law of gravitation,” “ the 
dimensions of the solar system, or the extent of our knowledge of planetary distances,” and 
“ sidereal astronomy,” can hardly be desired. They might be made the basis of a valuable 
text-book on astronomy. 

A Treatise on the Higher Plane Curves ; intended as a sequel to a Treatise on Conic Sections. 
By Rev. Georce Satmon, M. A., Fellow and Tutor, Trinity College, Dublin. Dublin: 
Hodges and Smith, Grafton Street, Booksellers to the University. 1852. 

Our attention has recently been recalled to the above volume by a request from a corre- 
spondent that we would recommend a good work on the subject of which it treats. 

We cannot better express our high opinion of the work before us than by giving the remarks 
of James Hentuorn Topp, D.D., President of the Royal Irish Academy, upon the occasion 
of the presentation of the Cunningham Medal to Mr. Satmon, May 24, 1858. 

The President said: —“ The chief merit of Mr. Satmon’s ‘ Treatise on the Higher Plane 
Curves’ is the clear and full exposition of all the modern improvements in the methods of 
analytical research which it contains. The author does not profess to have made any new dis- 
coveries, or to suggest new methods of investigation, but he has done both; and this new 
matter is introduced with so little parade, or, I should rather say, generally without any notice 
at all, that it requires considerable knowledge of the subject to distinguish the discoveries of 
ARONHOLD, or PLUCKER, of PONCELET, or JOACHIMSTHAL, from the new and highly inter- 
esting propositions introduced whilst giving an account of the investigations of these authors, 
and connected with their research, but due altogether to Mr. SALMON. 

“ The method of investigating the properties of conic sections by reference to two tangents 
and the line joining their points of contact, and the analogous method applied to cubics of the 
third class; the application of the theory of determinates to the discovery of the properties of 
curves, particularly to finding the reciprocals of curves of the third and fourth degrees; the 
investigation of the focal properties of cubical biquadratic curves, and many other new prop- 
erties of conics, may be méntioned as original, the result of Mr. SALMon’s genius and research. 
But, however valuable and interesting these additions to what previous writers had discovered, 
the great practical value of the work is, that it arranges in a clear and connected system all 
the important geometrical discoveries hitherto published, so that, to use the author’s own words, 
‘each new student who wishes to devote himself to original investigation in any branch of 
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mathematics, may have his energies brought to bear upon the undiscovered parts of the 
science.’ Such a student, with the aid of Mr. Satmon’s book, without the labor of searching 
the scattered papers in scientific journals, or transactions of societies, will at once see what 
has been already done, and will escape the danger of wasting his abilities by rediscovering 
what others had discovered long before. 

“Tt would be premature to speak of Mr. Satmon’s investigations in the geometry of three 
dimensions, as they have not as yet been fully given to the public; but we have already had 
a foretaste of what may be expected from him in this higher region of mathematical research, 
as he has already read to the Academy a valuable paper on the ‘ Reciprocal of a Surface of 
the Second Degree,’ and he has contributed to different periodical journals most important 
investigations relative to the surface of the third degree; all of which, with many additions, 
we may look forward to, in a collected form, in a third volume of his Geometry, devoted to the 
properties of surfaces.” 





Chitorvial Stems. 


Tue following gentlemen have sent us solutions of the Prize Problems in the January num- 
ber of the Monthly. 

M. K. Boswortu, Marietta College, Ohio. Probs. III., IV., and V. 

Asner B. Evans, Madison University, N. Y. Probs. I., IL., IL, IV., and V. 

Caper H. S. Wetmore, U.S. M. Academy. Prob. I. 

Gustavus FRANKENSTEIN, Springfield, Ohio. Probs. IIL, IV., and part of V. 

T. E. Tower, Amherst College. Probs. III. and IV. 

E. S. Srearns, Chester Institute, N. J. Probs. I. and II. 

W. H. Spencer, C. J. Batpwry, and H. A. Woop, Madison University Grammar School. 
Each Prob. I. 

T. S. Hussarp, Alfred Centre, N. Y. Probs. I. and II. 

W. F. Ossporne, Wes. Univ., Middletown, Ct. Probs. IIL, IV., and V. 

D. G. Brneuam, Ellicotteville, N. Y.  Probs. II. and III. 

D. M. Hupson, Paris, Ind. Probs. I., II., and ITI. 

Jas. M. INGALts, Delton, Sauk Co., Wis. Probs. I., II., and III. 

James F. Roperson, Ind. Univ. First part of Prob. V. 

J. K. Upton, New London Inst., N. H. Probs. I., II., and III. 


We have not given in this number of the Monthly the Method of Integration by Quadra- 
tures, as we intended, in order to make room for the very interesting and important communi- 
cation from ComMANDER Davis on the question of the inter-mercurial planets. We will 
simply add that, from the chart of the total eclipse of July 18, 1860, just issued from the Office 
of the Nautical Almanac, we learn that Astoria, Olympia, Fort Okonagon, and Fort Colville, 
on our northwest coast, Fort York on Hudson’s Bay, and the northern point of Labrador, are 
within the limits of the total phase; and that the eclipse ought to be observed from one or 
more of these points, having in view, to settle if possible, the question discussed in the com- 
munication to which we have referred. 

Erratum.—In the February No., last equation of Prize Problem V., in the denominators 
for cos p’, &c., read sin p’, &c. 














April, 


NEW VOLUME! NEW SERIES! 
SOMETHING INTERESTING FOR ALL, 


AND ESPECIALLY FOR 


Manufacturers, Mechanics, Machinists, Engineers, Inventors, Millwrights, Chemists, Planters, 
Farmers, Housekeepers, etc. 


THE SCIENTIFIC AMERICAN 

‘ 
Has been published for nearly fifteen years, and is acknowledged to be the best conducted and most reliable journal of its class, 
and is read weekly by more than one hundred thousand people. 

The numbers for a year, costing but Two Dollars, will contain between 800 and 900 pages of matter, written in popular 
style upon Art, Science, Invention, Mechanism, Manufactures, Agriculture, and all kindred subjects, Illustrated by over 500 
beautiful engravings ; the whole forming a volume of useful and entertaining information, not to be found elsewhere. 

From the long experience of the Editors and Publishers, and their abundant resources for gaining information, they are 
enabled to give a weekly summary of matters in connection with the progress of invention and discovery beyond the reach of any 
other concern. They are determined, as they enter upon the year 1860, to employ every facility within their reach to enrich the 
columns more and more. It is the only journal published in New York which gives all the claims of inventions patented each 
week. It also contains reports of the Polytechnic and Photographical Societies, prepared expressly for its columns 
by competent scientific reporters. 


These discussions are very interesting and instructive, and are worth, to every one who desires to obtain useful information, 
ten times the cost of the annual subscription. 


Specimen Numbers furnished free. 
Terms. — $ 2.00 a year; $1.00 for six months, in advance. 


Address, MUNN & CO., 


No. 37 Park Row, New York. 
ADVICE TO INVENTORS AND PATENTEES. A Manual of Advice to Inventors how to procure Letters 


Patent for New Inventions is furnished free by the above-named firm. 











io ay , 
Che AMlassachusetts Ceacher, 
A MONTHLY PERIODICAL, IS THE PROPERTY AND OFFICIAL ORGAN OF THE 


MASSACHUSETTS STATE TEACHERS’ ASSOCIATION. 


As the oldest journal of its kind in this country, it is taken by all the School Committees, and nearly all the 
permanent teachers of Massachusetts, and by many leading teachers in all parts of the United States. It 


is regarded as a superior medium for the 
Advertising of School-Books. 


Each number contains about thirty pages of ORIGINAL reading matter, contributed mainly by a Board of 
twelve chosen Editors. From ten to twelve pages of each number are filled with Educational Intelligence 
from the Old and New World, with Extracts from Books and Book Notices. From sixteen to thirty-two 
pages of Advertisements make the readers acquainted with the latest and best educational publications. 
Each number is published on or before the first day of the month. 


Price, $1.00 a year, payable in advance. 


Address, CHARLES HUTCHINS, 


Office Massachusetts Teacher, Boston, Mass. 

















THE AMERICAN SCHOOL INSTITUTE, 


A practical medium for the transaction of all business | 
| Illustrating, with Diagrams and Colored Figures, the Principles 


| 
| 
} 
| 


pertaining to Schools, Teachers, and Pupils. 


OFFICES, 
APPLETON’S BUILDING, 346 Broadway, New York. 
COWPERTHWAIT’S BUILDING, 609 Chestnut St., Philadelphia. 


SMITH, WOODMAN, & CO. 


REFERENCES: 


ALLEN, MCLEAN, and BULKLEY, New York ; President and Faculty 
of Amherst College ; President and Faculty of Rutgers College, N. J. ; Hon. | 
HENRY BARNARD, LL. D., Chancellor of Wisconsin University, Madison, | 
Wis. ; Rev. D. C. VAN NORMAN, D.D., Principal Van Norman Institute, 
New York; Hon. JoHN C. RIVES, Washington, D.C.; Dr. WILLIAM 
CuRTIs, Limestone Springs, 8. C.; WM. H. WELLS, A. M., Supt. Public 
Instruction, Chicago, Ill. 





THE EDUCATIONAL HERALD. 


|\SJOHNSON’S PHILOSOPHICAL CHARTS. 


A Substitute for Apparatus. 


of Natural Philosophy. 


They never get out of order, are always ready for use, 
and cost but little. 


The Charts, which are TEN IN NUMBER — each being 34 by 52 inches — 
are well bound, and strongly mounted on cloth and rollers, They are print- | 
ed with white lines on black ground, and most of the drawings are colored, 
making them distinctly visible from any part of the largest school-room, pre- 
venting them from becoming soiled, besides giving them a neat, lively, and | 
ornamental appearance. 


[From BENJ. SILLIMAN, LL. D., Prof. Emeritus in Yale College. ] 


*‘ Dr. Johnson’s Philosophical Charts are well worthy of the attention of | 
all teachers and Jearners of the different branches of Natural Philosophy to 
which they relate. 

‘«‘ The diagrams drawn in colored or contracted lines, upon a black ground, 
are perfectly distinct and intelligible, and the large size and handsome 
mounting of the charts give them a striking and attractive appearance. 

“To teachers without apparatus they must be an invaluable acquisition, 
and a very useful one to those who have ‘the instruments. 

“ BENJ. SILLIMAN,” 


Testimonials from many other scientific and literfry gentlemen, as well 


| as from hundreds of practical teachers in nearly all parts of the country, 


In connection with our business we publish a monthly journal devoted to 
the interests of Schools, Teachers, and Pupils. The ‘“* EDUCATIONAL 
HERALD”? is circulated in all the States of the Union, making it a valuable | 
medium of advertising, and we shall endeavor to make the paper interesting | 
and welcome to all who may choose to subscribe for it. 


Terms, 50 cents per annum. 
5 copies, 
15 copies, 


' 


2.00 
$ 5.00 


have been received. 


Price of the Ten Charts, mounted on cloth, with rollers, with Key, $15.00 
Mounted on paper, with _ ° 12.00 
Box for packing, ° 50 
| Unmounted, with Key, om postgatds per mail, . 6.00 


SMITH, WOODMAN, & CO., 
609 Chestnut Street, Phil. 846 Broadway, N. York. 





WEST POINT COURSE OF MATHEMATICS. 


wees 


Stupents entering the Military Academy of the United States at West Point are examined in Tur Unt- 


VERSITY ARITHMETIC, by Charles Davies, LL.D., Pro 
and Author of a Complete Course of Mathematics, for 
the Text-Books used in the Institution, by Professors 


fessor of Mathematics in Columbia College, New York, 
Schools, Academies, and Colleges. 
Church and Bartlett. 


The following are 


Davies’s Bourdon’s Algebra. 

Davies’s Legendre’s Geometry and Trigonometry. 
Davies’s Elements of Surveying. 

Davies’s Descriptive Geometry. 

Davies’s Shade, Shadows, and Linear Perspective. 


Church’s Analytical Geome 


try. 


Church’s Elements of Differential and Integral Calculus. 
Bartlett’s Analytical Mechanics. 


Bartlett’s Acoustics and O 


ptics. 


Bartlett’s Spherical Astronomy. 


P.S.—The above Text-Books (with one or two exceptions) are the Sranparp in the Free AcapEMy 
of New York City, the Rocnester University, Untversity or Vireinia, and many other Institutions 


of Learning. 


Published by A. 


S. BARNES & BURR, 


51 and 53 John Street, New York. 





























“SILLIMAN’S JOURN A L.’? 





THE AMERICAN JOURNAL OF SCIENCE AND ARTS. 


(Two Volumes Annually, each of at least 450 pages, 8vo.) 
PUBLISHED IN NUMBERS (ILLUSTRATED) OF 152 PAGES ON THE FIRST OF EVERY OTHER MONTH, Viz.:— 
JANUARY, MARCH, MAY, JULY, SEPTEMBER, & NOVEMBER, 
AT NEW BAVEN, CON BR SBOTIOU TT. 


BY 


B. SILLIMAN, Jr., AND J. D. DANA. 
$5 PER ANNUM, IN ADVANCE. 
The Journal is sent posT-PArD after the annual payment is received. 
EDITED BY 
PROFESSORS B. SILLIMAN, B. SILLIMAN, Jz., axv PROF. JAMES DWIGHT DANA, 


NEW HAVEN, 
‘IN CONNECTION WITH 
Professor ASA GRAY, of Cambridge, Professor LOUIS AGASSIZ, of Cambridge, 
Dr. WOLCOTT GIBBS, of New York. 


This work has now been established more than forty years, and is the onLY JouRNAL of the kind in the 
United States. It is devoted to the general interests of PaystcaLt and CuEemicaL Science, GEOLOGY, 
MINERALOGY, Naturat History, MeTEoROLOGY, Grocrapuy, and kindred departments of knowledge, 
and contains original papers, as well as abstracts of foreign discoveries, on all these topics. 

Seventy-eight volumes have already been published, —rirty in the first and TWENTY-EIGHT in the second 
Series. 

Subscribers receiving their copies direct from the Publishers remit their subscriptions to the Office of 
SrttmaAn’s JouRNAL, New Haven, Conn. 

Most of the back volumes can be obtained of the Publishers. 

All communications, remittances, &c., to be addressed to 


SILLIMAN & DANA, 
Office of Silliman’s Journal of Science, 
NEW HAVEN, CONN. 


As an inducement to teachers and others, we offer to send this Journal for one year to any person who will 
send us the names of two new subscribers, accompanied by $10, and for every additional new subscriber we 
will allow $1 to be deducted from the remittance to accompany the name. Postage prepaid, in all cases, 
after the subscription for the current year is received. 


Notices. 


A work which for nearly half a century has kept unflinchingly on the even tenor of its way, with a constantly growing reputation, 
has no need of culling “notices”” from the Press. A single extract from a notice of the November number of 1859, from the Boston 
Courier and National Intelligencer, will show the estimation in which it is held. 

“ We are not aware that this number, whose contents we have briefly sketched, is richer than usual. We believe it steadily supports 
the character it has earned, of being, what good authorities have pronounced, the best scientific periodical in the English language which 
covers an equal, or nearly equal field. Its editorial staff warrants its abilities. Besides its venerable founder, there is the younger 
Silliman, and Professor J. D. Dana, our most encyclopedic and ablest general naturalist, assisted by Agassiz, Gray, and Wolcott Gibbs, 
in their several departments.” 























THE GREAT STANDARD OF THE ENGLISH LANGUAGE. 


Woreestel’ SPuar ty 
WORCESTER'S Dicrigna tic QUARTO 


——— 
‘ 








Thos - 


ILLUSTRATED | 





DICTIONARY. 





FROM REV. W. B. SPRAGUE, D. D. | I now appreciate them still more fully, after having examined | 
. z | this your last great work. I have placed it on the table of my | 
Albany, New York. lecture-room, side by side with the most recent edition of Web- | 


“ My opinion of Worcester’s Quarto Dictionary, after having ster’s Dictionary, where my classes consult both and ages 
given to it as extended an examination as my circumstances | them daily ; and I have not yet known ” single + ces pe ees 
would admit, is, that there is no other Dictionary in the language the two have been compared, = any = Whatever, w ithou 
that compares with it for completeness, accuracy, comprehensive- | Proving the manifest superiority of your work. 
ness, and precision; and perhaps I ought to add that I have | 4 
arrived at! this cobain roo contrary to a preconceived | FROM THE RT. REV. JAMES H. OTEY, D.D., 
opinion. It accommodates itself admirably to the present state 
of the English language and the present advanced stage of 
civilization. Indeed, I cannot conceive that it has left anything 
to be desired, in respect to definitions, orthography, etymology, 
pronunciation, copiousness, and whatever enters into the idea of 
a perfect Dictionary.” 


Bishop of Tennessee. 

“T am of the opinion that the merits of Dr. Worcester’s Dic- 
tionary as a standard for the orthography, etymology, and ortho- 
epy of the English language, are unequalled by any work I have 
seen.” 


FROM REV. ANSON SMYTH, 


Commissioner of Common Schools in Ohio. 


“ The Dictionary is an imperishable monument of the learning 

and industry of its author, and an honor to the world of letters. 
“T have examined your Dictionary with deep interest, and I, The mechanical execution is far superior to that of any other 

believe with fairness and impartiality, and I find it superior to Lexicon with which I am acquainted.” 

every work of the kind that has ever come under my notice. 

Full and accurate in its definitions, exact beyond comparison | FROM HENRY BARNARD, LL. D., 

> orthoepy —_ mona gS rich in treasures of etymology, | Chancellor of Wisconsin University. 
erivation, authorities, and examples, it must at once be placed ee , f - oe 

at the head of all books of its kind. It will be the sales quite I was not prepared to welcome a work so monumental as 


+ ae this. It comes much nearer to a standard of sound philological 
of every student of the language, and the indispensable com-| —.” . f 
: 3 BS, § > best uss st scholars of England and 
panion of every man of letters.” principles, and the best usage of the best scholars of Eng 


America, than I expected to see in my day.” 
FROM J. BERRIEN LINDSLEY, | 


FROM REY. F. COOSEMANS, 8S. J., 


| 
| 
President of St. Louis University. | 





FROM ISRAEL W. ANDREWS, D. D., 


Chancellor of the University of Nashville. President of Marietta College, Ohio. 
“T know of no Dictionary in the English language in all re-| “It [the Dictionary] is traly a magnificent work, an honor to 


spects so complete as the new edition of Dr. Worcester’s. It is a| the author, the publishers, and the whole country.” 
faithful and reliable guide to correct spelling and pronunciation, | 


ample in its vocabulary, and most excellent in its definitions. | FROM ARCHBISHOP HUGHES, 
Its accuracy and fulness, as it regards the many new scientific | New York. 


terms recently introduced, render it invaluable to the professional 


as well as to the general student.” “T regard it as one of the best, if not the very best, published | 


in our language.” 





FROM PROF. JAMES R. BOISE, A. M., FROM REV. M. B. ANDERSON, LL. D., 


Michigan University. President of the University of Rochester. | 
“T had long ago learned from your smaller works to set a! “A work which, for completeness and accuracy, is superior to | 
high value on your labors as an English lexicographer; and| any Dictionary of our language in existence.” 


SWAN, BREWER, AND TILESTON, 
131 WASHINGTON STREET, BOSTON. 




















BRYANT, STRATTON, & PACKARD’S 


NEW YORK CITY MERCANTILE COLLEGE, 


18 and 19 COOPER INSTITUTE. 


Tuis Institution is one of eight, forming the ‘ National Chain of Mercantile Colleges,” and 
located in the principal commercial cities reaching from the seaboard to the valley of the Missis- 
sippi, viz. : — 

Rew Pork, Philadelphia, Albany, Huffalo, Cleveland, Detroit, Chicago, and St. Louis. 


The facilities afforded in these Colleges for a thorough commercial education cannot be ex- 


celled in the country ; and the position which they hold in the community renders a diploma 


which they may issue the best guaranty which a young man can offer of thorough accountant- 
ship. 

A scholarship issued at one point is good for an indefinite period at all. 

The system of Writing taught at all these Colleges is the pure “ Spencerian,” which is 
acknowledged by all business men and men of taste as the only practical system in use. The 
teachers at the various points are men of marked ability in their several departments, and the 


system of instruction is, in all respects, up to the demand of the times. 


The following testimonial we select from hundreds of similar purport : — 


“ Coorer InstirutEe, New York, Nov. 30, 1859. 
“To wHom 1T MAY CONCERN : — 
“Tt affords me pleasure to state that Messrs. Bryant, Stratton, & Packard have, for a year past, had in operation a branch of 
Bryant, Stratton, & Co.’s Chain of National Mercantile Colleges, in the Cooper Institute, and that it has been eminently successful, 
and promises to be an important adjunct to the educational interests of the city of New York, and the country at large. I have 
found these gentlemen honorable and straightforward in their dealings, and am fully persuaded that they are thoroughly imbued 
with a sense of the importance of their profession. That this is the prevailing sentiment is evident from the class of patronage 
| which they have received, and are receiving, at this point. They have now a large class in attendance, including the sons of some 
of our most prominent merchants and professional men, and I have no doubt of their ability to sustain themselves in their pres- 
ent high reputation, and to fulfil any reasonable anticipations of success in their enterprise of establishing Mercantile Colleges in 
the important commercial cities of the Union. Messrs. Bryant, Stratton, & Packard are worthy the sympathy and co-operation of 
all good men. Respectfully, 
“PETER COOPER. 
“ We fully concur in the above statement : 
“DANIEL F. TIEMANN, 
WILSON G. HUNT, 
GEO. K. CHASE & CO., Bankers.” 


GS For particulars, as to terms and facilities, address as below, for Catalogue and Circular, 


BRYANT, STRATTON, & PACKARD, 
Cooper Institute, New 




































































































































































































































































































































































































































PUBLISHED BY A. S. BARNES AND BURR, 
NEW YORK. 





School Geacher's Dibrary. 


Tue School Teacher’s Library has been long and favorably known to the teachers of the United States as comprising most valuable 
works upon the science of Teaching. The volumes composing it are mostly the result of the experience of men whose lives have been 
devoted to the cause of education, and whose noblest legacy hereafter will be these works. Page and Barnard, Northend and Davies, are 
names already familiar throughout the profession, and many a one whose privilege it is to teach has cause to be thankful for the untold 
benefit derived from the maxims laid down by these eminent educators. Every teacher should own this library, and none should consider 
themselves thoroughly competent till they have availed themselves of the counsels of its volumes. 


1. Theory and Practice of Teaching 3 or, the Motives and|6. The Means and Ends of Universal Education. By 


Methods of Good School-Keeping. By Davip Pacer, A.M., | Ina Mayuew, A.M., Superintendent of Public Instruction of 
late Principal of the State Normal School, New York. To | the State of Michigan. 474pp. 12mo. Cloth. Price, $1.00. 
which is added a Biography of the Author. 849 pp. 12mo. The author, in his present effort, has sought to awaken a deeper inter- 
Cloth. Price, $1.00. est with all classes of the community in behalf of universal education, and 


es : . Son ton et inspi fidence in the redeeming power of improved Common Schools 
This truly noble work is now passing through its twenty-fifth edition. | 'spire con oe a ; AMP sch ’ 

It is a book which no teacher can veord to neglect. It contains invaluable which constitute the only reliable instrumentality for the proper training of 

truths and counsels to all whose aim it is to stand upon the heights of the the rising generation. 

profession. They have originated in the convictions derived from the 

realities of the school-room during some twenty years of actual service | 7 School Amusements $ or, How to make the School Interest- 


as a teacher. } ing. Embracing simple Rules for Military and Gymnastic Ex- 

ercises, and Hints upon the General Management of the School- 

2. The Teacher and the Parent. A Treatise upon Common room. With Engravings. By N. W. TayLor Roor. 225 pp. 
School Education, containing Practical Suggestions to Teachers 12mo. Cloth. Price, $1.00. 





and Parents. By CHarves Nortnenn, A. M., late, and for This work has originated in the acknowledged principle that improve- 
many years, Pritsipal of the Epes School, Salem. Now Super- | ment of the mind is the sure attendant of that of the body. It contains 
intendent of the I}ublic School, Danvers, Mass. 327 pp. 12mo. | practical instruction to teachers in what way so to combine pleasure with | 
Cloth. Price, $ 1.00. ay! as to — ee en each to . —. The 
»reparation of this volume it has been the author’s aim to furnish 00K is commended to all those who take an interest in the real weil- 

for Pood od a walk that should at once lead them to view their calling in doing of their pupils, with the certainty that it cannot fail to please them. 

its true light, stimulate them to fidelity, and furnish them with such plain, iat 

practical suggestions as might prove valuable to them in the pestemanes of | 8 Institute Lectures on Mental and Moral Culture. By 
their important and arduous duties. In the execution of his design, he has Samvuet P. Bares, Superintendent of Public Instruction In | 

been free to make extracts from the writings of others, when he has found Crawford County, Pa. 319 pp. 12mo. Cloth. Price, $1.00. 
their views in accordance with his own. In all such cases he has made the | | 
proper acknowledgment ; and it is believed that the quotations he has made | 9, The Normals or, Methods of teaching the Common Branches, | 
will not diminish the value of the work. Orthoepy, Orthography, Grammar, Geography, Arithmetic, and | 
By Elocution, including the Outlines, Technicalities, Explanations, 
y Demonstrations, Definitions, and Methods, introductory and pe- | 


3. American Education: Its Principles and Elements. 
Epwarp D. MAnsFieLp, Author of Political Grammar, etc. 


ee culiar to each Branch. By ALFRED HoLBrook, Principal of | 
9 ‘ > . + ¢ : a | 
830 pp. 12mo. Cloth. Price,$1.00. / the Southwest Normal School, Lebanon, Ohio. 456 pp. 12mo. | 
This work is suggestive of principles, and not intended to point out a Cloth. Price, $1.00. 
course of studies. Its aim is to excite attention to what should be the fica : : . 
elements of an American education ; or, in other words, what are the ideas Multitudes of growing teachers spend money by tens and hundreds | 


connected with a Republican and Christian Education, in this period of | °V°TY year in visiting schools, that by witnessing the operations of teachers | 

rapid development. The author wished to turn the thoughts of Seen en- pS a ke — — wep Rane sien adh Ao aan their meg ~ ese 

gaged in the direction of youth to the fact, that it was the entire soul, in all | *!S Volume is designed to take a wor ies schoo! on a visit to teachers. It 

its faculties, which needed education, and not any one of its talents; and | Presents to its readers in succession classes in the several grades of the | 

that this was a need especially of our country and times. To do this, common branches in actual operation, and the teac hers pursuing such | 

requires a complete discipline of mind and an analysis of society. methods as have proved abundantly successful with large numbers who 

have tried them. 

4. American Institutions and their Influence. - By ALEXIS 10, History and Progress of Education, from the Earliest 

DE TOCQUEVILLE. With Notes - by Hon. Joun C. SPENCER. Times to the Present. Intended as a Manual for Teachers and 
460 pp. 12mo. Cloth. Price, $1.00. Students. By Puitosreiius. With an Introduction by HENry 
‘This book is the first part of De Tocqueville’s larger work on the Re- BARNARD, LL. D., Chancellor of the University of Wisconsin. 

public of America, and is one of the most valuable treatises on American 810 pp. 12mo. Cloth. Price, $ 1.00. 

politics that has ever been issued, and should be in every library in the land. 

The views of a liberal-minded and enlightened European statesman upon | 1}, The Higher Christian Education. By BensAmin. W 

the working of our country’s social and political establishments are worthy Dwicur. 347 pp. 12mo. Cloth. Pri $ 1.00 _ cures 

of attentive perusal at all times ; those of a man like De Tocqueville had a a PPp- 7 = TIC, a 

higher intrinsic value from the fact of his residence among the people he 3 P P . 

descetben, and his after-position as part of the republican quvetament of 12. School Architecture 3 or, Contributions to the Improvement 


France. of School-Houses in the United States. By Hon. HENry Bar- 
NARD, LL. D., late Superintendent of Common Schools in Con- 
5. Logic of Mathematics. The Logic and Utility of Mathe- necticut, now Chancellor of the University of Wisconsin. 464 
matics, with the best a of Instruction, explained and pp- 8vo. Cloth. Price, $2.00. 
illustrated. By CHarLes Dayires, LL.D. 375 pp. 12mo. . iain , 
pe ggg ig Fy — D. 875 pp. 12mo. 43, Normal Schools and other Institutions. Agencies and 
2 oe ; ’ , Means designed for the Professional Education of Teachers. 
This work is not intended as a treatise on any special branch of mathe- Part I. United States and British Provinces. Part II. Europ 
matical science, and therefore demands for its full appreciation a general By H : ear B ety LL D - ge alg os pais Og 
acquaintance with the leading methods and routine of mathematical in- y ton. HENRY BARNARD, LL.D. 435 pp. 8vo. Price, $2.00. 
vestigation. It is an elaborate and lucid exposition of the principles which This is a very interesting history of the rise and progress of the system 








lie at the foundation of pure Mathematics, and a highly ingenious applica- | of Normal Schools. It will be found valuable, not only for the important facts 
tion of their results to the development of the essential idea of Arithmetic, | it states, but for the many excellent principles and suggestions laid down. 
Geometry, Algebra, Analytic Geometry, and the Differential and Integral “ 2 ns 
Calculus. The work is preceded by a general view of the subject of Logic, | 14+ American Normal Schools 3 or, Proceedings of the First 
mainly drawn from the writings of Archbishop Whately and Mr. Mill, and American Normal School Convention, held in Trenton, New 
closes with an essay on the utility of Mathematics. Jersey, 1859. Price, 75 cents. 
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formerly of the United States Military Academy, and now Henry Clay, and many other of our most illustrious States- 
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more, New Orleans, Buffalo, Rochester, Milwaukee, and 5 . . 
other large cities.) , , The National Series of School Readers and 
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The National Series of Geographies. By James Watson. Recommended wherever they are known as the 
MonrteitH and Francis McNatiy. (The standard of most beautiful and the most practical Readers and Spellers 
New Orleans, New York, Buffalo, Milwaukee, Newark, ever published. 


BOO, 208 fee tes) The National Series of English Grammar. 
The National Series of School Histories. By Illustrated with Diagrams. By S. W. Crarx. Clark’s 

Emma Wittarp and James Monreitu. (Daniel Web-| method of teaching this hitherto dry su’jjget makes it one of 
ster said of Mrs. Willard’s History of the United States: —| the most interesting studies in the langukge. 

HIGH SCHOOL LITERATURE. By Mormonrer anv McJixron, of Baltimore. 

BROOKFIELD’S FIRST BOOK IN COMPOSITION. For Beginners. 40 cents. 

W. W. SMITH’S ORTHOGRAPHICAL BOOKS. 4 Nos. 

NORTHEND’S LITTLE ORATOR, NATIONAL ORATOR, AND ENTERTAINING DIALOGUES. 

Prices, 30 cents, 75 cents, and 75 cents. 
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DAY’S ART OF RHETORIC. 75 cents. 
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NORTON AND PORTER’S FIRST BOOK OF SCIENCE. $1.00. 
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BROOKS’S (of Baltimore) MANUAL OF DEVOTION FOR SCHOOLS. 38 cents. 

McINTYRE’S (of Baltimore High School) ASTRONOMY AND GLOBES. 75 cents. 

PAGE’S ELEMENTS OF GEOLOGY. 75 cents. 

CHAMBERS’S ELEMENTS OF ZOOLOGY. $1.00. 

SMITH AND MARTIN’S SYSTEM OF BOOK-KEEPING AND BLANKS. 75 cents each. 

BARTLETT'S (of West Point) COLLEGE COURSE OF PHILOSOPHY. 

CHURCH’S (of West Point) CALCULUS AND ANALYTICAL GEOMETRY. 

COURTENAY’S (of Virginia) ELEMENTS OF CALCULUS. $2.50 per copy. 

HACKLEY’S (of Columbia College) TRIGONOMETRY. $2.00. 

W. G. PECK’S (of Columbia College) ELEMENTS OF MECHANICS. $1.50. 

HANNA’S BIBLE HISTORY FOR SCHOOLS. $1.00 

BEER’S COMPLETE SYSTEM OF PENMANSHIP. 9 Nos., at 10 cents each. 

DWIGHT’S MODERN PHILOLOGY. $1.75. 
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ROBINSON’S MATHEMATICAL SERIES. 


rorya ear? 


TESTIMONIALS OF E 


‘¢T have examined with much satisfaction Professor Robinson’s Series of 
Mathematical and Astronomical Books. His Elementary Algebra is decid- 
edly the best I have ever examined. Itis just the book for beginners. His 
clear and full explanations will save the teacher from many repetitions of 
verbal instructions. 

“The University Algebra is remarkable for its perspicuity, and exceed- 
ingly valuable for its copious selection of problems. The book is sufficiently 
extensive in its range of subjects for all purposes of college instruction. 

“<The Geometry is clear in its demonstrations, and fruitful in practical re- 
sults. The Astronomy is admirably convenient for a text-book in Literary 
Institutions. 

** Professor Robinson, in the arrangement of his subjects, and the clearness 


of his explanations, shows the result of experience as a practical teacher. | 
He seems to know precisely where the student is liable to find difficulty. | 


MINENT EDUCATORS. 
| Prof. D. Woon, A. M., Professor of Civil Engi- 


| neering and Physics in the University of Michigan : — ‘ For conciseness, 
| accuracy, and adaptation to classes, I think Robinson’s Mathematical Series 
unequalled by any in this country.” 


| Prof. JamEs C. Watson, A. M., Director of Ob- 
| servatory, University of Michigan : —* I consider Robinson’s Mathematical 
| text-books the very best yet published in this country. 
| ought to become general.” 


Their introduction 


| Prof. S. S. Greene, A. M., Brown University: 


— “ Robinson’s Mathematics are an excellent series.”’ 


He deserves the thanks of teachers of mathematics for the admirable system | 


he has presented. 
“Ww. C. LARRABEE, 
** Late State Superintendent of Schools, Indiana.” 


Lyman C. Draper, Esq., Superintendent of 


Public Instruction of Wisconsin, 


Hon. J. M. Gregory, Superintendent of Pub- 


lic Instruction for Michigan, and 


Hon. Jonatuan TENNEY, Secretary Board of| 


Education in New £-. 
matics. 


Prof. R. W. McFaruanp, Professor of Mathe- 
matics, Miami University, Ohio, writes: —‘*'The Mathematical Series of 
Prof. H. N. ROBINSON I think admirably adapted to the purposes of instruc- 
tion. The entire series is characterized by clearness and appropriateness of 


opshire, have also recommended Robinson’s Mathe- 


illustration, sufficient brevity without too great conciseness, and a foresight | 


and removal of the real difficulties in the way of most students.”’ 


Rev. Cuester Dewey, D.D., Professor in the 
Rochester University, N. Y., writes : — “ [ have perused both your Astrono- 
my and Algebra with great pleasure. They are admirable works of the 
kind, and no one can fail to give them approbation and high commendation.’; 


Prof. Dascom Greenr, A. M., Professor 
Mathematics, Polytechnic Institute, Troy, N. Y. : —‘** Robinson’s University 
Algebra is a very full, and at the same time, concise work. It is an original 
work, which is more than can be said of most text-books on that science, 
The manner in which the subject is presented is very happily adapted to 
attract and retain the interest of the student. The Geometry is, in many re- 
spects, an improvement on most works of its class. The Analytical Geome- 


try and Calculus abound with that variety of illustration, and fulness of | 


practical application, so characteristic of the author. The treatise on Sur- 
veying and Navigation is an excellent practical work. A commendable fea- 
ture is the manner in which subjects of considerable intrinsic difficulty are 


simplified, and rendered easy and familiar; as, the barometric formula for | 


the determination of weights, the computation of meridional parts for the 
construction of Mercator’s Charts, &c. The Mathematical Operations is not 
only valuable as a key to the former volumes of the series, but also as con- 
taining additional problems, involving many interesting processes. The As- 
tronomy is a very excellent work, and contains more of physical astronomy 
than is often found in an elementary treatise. It is remarkable what an 


amount of astronomical science, descriptive, physical, and practical, is here | 


compressed.”? 


Prof. S. J. Fowter, A. M., Professor of Mathe- 


matics, Hillsdale College, Mich. : — ‘I have for years been thoroughly ac- 


quainted with Robinson’s Algebra and Geometry, and I consider that, in | 


conciseness, originality, and beauty in the solution of problems, and demon- 
stration of principles, they are superior to any works of the kind with which 
I am acquainted.” 


Prof. J. W. Parrerson, A.M., Professor of 


Mathematics, Dartmouth College: —‘‘ Robinson’s works possess superior 
merits.”’ 


Prof. H. Pomrroy, C. E., Lawrence University, 
Wisconsin : — ‘¢ ‘ Robinson’s Mathematical Operations,’ in connection with 
the sections upon logarithmic calculations in his ‘ Navigation,’ are far finer 
than anything else of the sort I know of in our language. Even in the elab- 
orate work of Babinet and Housel, just published in Paris (Calculs Prac- 

| tique), there is nothing equal to the above-named sections on the niceties of 
| logarithmic computation. They contain a mass of matter useful in the office 
| of the Engineer, in the camp ef the Scientific Explorer, and in the fixed ob- 


| servatory of the Astronomer.’? 
| 


™ ° a ° 

Henry Kippte, Esq., Assistant Superintendent 

| of Public Schools, New York city, in a critical notice in the American Jour- 
nal of Education, says : —* * Robinson’s Surveying’ is a comprehensive and 

| practical work ; the author has been particularly successful in uniting those 
two most essential and invaluable characteristics, perspicuity and brevity. 
The logarithmic tables are much more extensive than are generally found, 
and their application masterly.” 


| 


. 1 ° 
S. H. Carpenter, Assistant Superintendent of 
Public Instruction, Wisconsin : — ** J have used Robinson’s Mathematics in 

the recitation room, and know them to be exceedingly excellent. I give 
them the preference over any others.”’ 


| Prof. 8S. H. Tuompson, ‘A. M., Hanover College, 
Indiana: —** I have examined Professor Robinson’s Mathematical Works, 
| and know of none other that can compare with them. The works contain 


of more of what is truly valuable in a mathematical course than can be obtained 


| elsewhere in the same compass.”’ 


| “g T. 
Prof. W. D. Witson, Hobart Free College, Ge- 
neva, N. Y., author of Treatise on Logic : — “‘ [ have obtained a copy of your 
| Analytical Geometry and Calculus, and am exceedingly pleased with it. I 
regard it as incomparably more easy and intelligible for the beginner than 
any other work I have ever seen. You have conferred a great benefit on the 
cause of education by its publication. I have also your other works of the 
College course, and am pleased to see in them all so free a use made of the 
| superior comprehensiveness and generalizations of the analytic method.” 


J. M. Stonz, Esq., Professor of Physical Sci- 


| ence, Iowa University, fowa City :—‘*1 thank you most heartily for the 


| copy of Professor Robinson’s Analytical Geometry. Soon after its reception 
I consulted our mathematical Professor here in relation to it, and, very much 
to my satisfaction, found that he, as well as myself, is a warm admirer of 
Professor Robinson’s Mathematical Works. We both concur in a high esti- 
mate of the last work.”’ 


S. Drxon, A. M., Professor of Mathematics, 
| N. H. Conf. Seminary, Sanbornton Bridge, N. H.: —**I read no Mathematic 
works with the interest of Robinson’s, I know of no work on the subject 
| that will answer our purpose so well as his University Algebra, His Astron- 

omy is also an especial favorite of mine.”’ 


| Davi Bursank, LL. D., President of Brock- 
| port Collegiate Institute, N. Y.:—‘*I have used Robinson’s Mathematics 

many years, especially his University Algebra, and regard them as works of 
| incomparable excellence.” 


«= The above are specimens of a score of large pages of recent testimonials, which, with descriptions and 


prices of the books, will be sent on request. 


Liberal terms for specimens and first supplies. 
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THIs is an Educational Journal devoted, 1. to the eleva- 
tion of the standard of Mathematical Learning in this coun- 
try, and 2. to the advancement of the Science. 

Its plan and aims, as set forth in the first number of 
Volume I., have received the hearty approval of a large 
proportion of the MATHEMATICIANS, ASTRONOMERS, 
ENGINEERS, and SCIENTIFIC MEN in the United States 
and British Provinces, the American Association for the 
Adv t of Sci » and several State Teachers’ 
Associations. The first volume of the Monthly contains 
the names of not less than three hundred of those who 
have given it their cordial approbation. 

For the information of those whose attention has not 
before been called to the subject, the Publishers beg to 
offer the following selections from a large number of testi- 
monials ; having room only to refer to notices in the At- 
lantic Monthly, Silliman’s Journal, Journal of the Frank- 
lin Institute, Christian Examiner, Nouvelles Annales de 
Mathématiques, and nearly all the educational journals 
and prominent newspapers in all parts of the country. 

After the issue of the eighth number, the following card 
was issued : — 





* BOSTON, May 25th, 1859. 

“<The undersigned having watched with great interest 
the establishment of a new MATHEMATICAL JOURNAL 
at Cambridge, under the editorship of Mr. J. D. RUNKLE, 
are desirous of calling the attention of the patrons of sound 
learning to this work. ‘The ‘ MATHEMATICAL MONTH- 
LY’ commenced its existence in October, 1858, and has 
been conducted on a plan that cannot fail to make it an 
instrument. of great good. It is addressed to students as 
well as to professors ; and has doubtless already given a 
new impulse to mathematical studies, wherever it has 
been introduced. A work of this kind should not be suf- 
fered simply to live. It has now about eleven hundred 
subscribers; and is not, perhaps, likely to be altogether 
discontinued, while its present support remains. But its 
friends should not be satisfied with this. A liberal sub- 
scription should insure to it a vigorous, energetic, long- 
continued life; and should enable it not only to preserve 
its present excellent form, and the stimulus of its prizes, — 
now amounting to about three hundred dollars, — but to 
make new improvements ; to increase its size, without in- 
creasing its terms; to secure the best matter, by paying 
contributors, if 'y ; and to ¢ te its editor, in 
part at least, for the time he bestows upon it. 

“This appeal is made from no suggestion of the editor, 
but from the conviction that the work deserves a wider 
patronage, and must secure it, in order to be permanently 
successful. The circle of strictly mathematical readers in 
this country is yet small. To enlarge it, nothing can be 
more surely relied on than a well-conducted Journal ; but 
until this is done, and the work is thus made to support 
itself, the aid of all true friends of Science must be in- 
voked. 





“JAMES WALKER, 
BENJAMIN PEIRCE, 
G. P. BonD, 
EDWARD EVERETT, 
JARED SPARKS, 
JOSEPH LOVERING, 
JOSIAH QUINCY, 
J. INGERSOLL BOWDITCH.” 





The Lady’s and Gentleman’s Diary for 1860, edited by 
Professor WOOLHOUSE, London, England, says of the 
Mathematical Monthly : — “ This interesting American 
monthly periodical has completed its first volume. It is 
both ably conducted and efficiently supported, and gives an 
earnest of success that must be gratifying to its promoters, 
and satisfactory to its numerous talented contributors.”’ 


Professor HENRY, in his last Smithsonian Report, says : 
—‘*A subscription has also been made for a number of 
copies, for foreign distribution, of the Mathematical Month- 
ly, edited by J. D. RUNKLE, of Cambridge, a journal in- 
tended to promote the study of mathematics in this coun- 
try. The plan and execution of this work are such as to 
commend it to all who are interested in the advance of the 
important branch of knowledge to which it pertains ; and 
it is gratifying to learn that the patronage which it has re- 
ceived, as well as the number and character of the articles 
furnished, are such as to insure its entire success.’? 


Professor WILLIAM RUTHERFORD of the Royal Mili- 
tary Academy, Woolwich, England, in a note to the edi- 
tor, says :—*‘[ have also got all the numbers of your new 
Monthly Mathematical publication, with which I am - yh 
pleased. It will be a useful work, and I regret we ' Swe 
not any similar publication in Britain.” c 

From hundreds of letters we might compile a volumr of 
strongest testimonials to the merits and importance of the 
MONTHLY. 

The Publishers will keep up the size, style, and beauty 
of its typography and illustrations, which have been distin- 
guished for their artistic excellence. Two or more steel 
plates, fully equal to those of DONATI’s Comet and the ad- 
mirable portrait of Dr. BowpITCH, which has already 
appeared, will be given in each volume, with as many 
woodcuts as shall be necessary fully to illustrate the 
text. 

Mr. EVERETT says, in speaking of the appearances of 
the comet as seen through the great Refractor of Harvard 
College Observatory : ‘“‘ They are illustrated by two admi- 
rable engravings on steel, from drawings executed from 
sketches taken by the side of the great Refractor, one by 
Mr. GEORGE P. BOND, and the other by Mr. FETTE,. 
Both are beautiful ; but the former appears to me the most 
admirably executed work of the kind I have ever seen; not 
only far beyond any European drawing or engraving of this 
comet which has _— reached us, but superior to any for- 
eign drawings and engravings of any celestial phenomena ; 
those, for instance, in Sir JOHN HERSCHEL’S splendid 
work, ‘The Results of Astronomical Observations at the 
Cajie of Good Hope.’ The drawings and engravings in 
that fine volume, though executed at the expense of a mu- 
nificent = (the Duke of Northumberland), and by the 
most skilful English artists, are inferior to the drawings 
of Messrs. BOND and FETTE, engraved by J. W. WATTS 
at Boston, for the Mathematical Monthly.” 

We shall soon present our readers with a fine portrait 
on steel of Professor PEIRcE of Harvard University, 
which we hope to follow by one of the distinguished 
LEVERRIER. 

The Monthly will contain frequent lists of Foreign and 
American Mathematical and Scientific Publications, with 
notices and reviews of those most likely to be useful to 
the teachers and students of mathematics. 


For Terms, Rates of Advertising, &c., see second page of Cover. 


IVISON, PHINNEY, & CO. 
Publishers, 48 and 50 Walker St., New York. 

















STATE RECOMMENDATIONS. | 





THE AMERICAN EDUCATIONAL SERIES, 


PUBLISHED BY 


IVISON, PHINNEY, & CO., NEW YORK, 


Has been RECOMMENDED in whole or in part by the present or recent SuPERIN- 
TENDENTS OF PuBLic INstRUCTION, or the Boarps OF EpucaTIOoN, generally both, 
in the following States and Territories, — comprising nearly all that have adopted a 
Uniform System of Scuoot Text-Books since the publication of this Series, viz. : — 


Hon. MARK H. DUNNELL, late Superintendent of Public Instruction, Marne. 
Hou. JONATHAN TENNEY, late Secretary of Board of Education, New HampsHire. 
The BOARD OF EDUCATION of the State of Vermonr. 
Rev. BARNAS SEARS, D.D., late Seeretary of Board of Education, MassacuuseEtts. 
Hon. ROBERT ALLYN, late Commissioner of Public Schools, Ruopse Isianp. 
Hon. VICTOR M. RICE, late Superintendent of Public Instruction, New Yorx. 
Hon. ANSON SMYTH, Superintendent of Public Instruction, Ouro. 
Jiev. JOHN B. THOMPSON, late State Agent of New Jersey. 
. H. C. HICKOK, Superintendent of Public Instruction, PenNsyLvanta. 
. JOHN M. GREGORY, Superintendent of Public Instruction, Micnican. 
. IRA MAYHEW, late Superintendent of Public Instruction, Micuiean. 
BOARD OF EDUCATION of Ixtivors. 
. N. W. EDWARDS, late Superintendent of Public Instruction, ILt1Nors. 
. LYMAN C. DRAPER, Superintendent of Public Instruction, Wisconsin. 
. A. C. BARRY, late Superintendent of Public Instruction, Wisconsin. 
. THOMAS H. BENTON, Jr., Secretary of Board of Education, Iowa. 
. JAMES EADS, late Superintendent of Public Instruction, Iowa. 
. WM. C. LARRABEE, Superintendent of Public Instruction, Inp1ana. 
. JOHN D. MATTHEWS, D.D., Superintendent of Public Instruction, Kentucky. 
. WM. SPRIGG HALL, Superintendent of Public Instruction, Minnesota. 
. C. H. WILEY, Superintendent of Public Instruction, Norra Carorina. 
Hon. W. F. PERRY, late Superintendent of Public Instruction, ALABAMA. 
Hon. S. W. GREER, Superintendent of Public Instruction, Kansas. 
Hon. J. H. NOTEWARE, late Superintendent of Public Instruction, Kansas. 
Hon. JOHN H. KELLOM, Superintendent of Public Instruction, NeprasKa. 


THE SERIES EMBRACES 


Sanders’s New Readers, Spellers, etc. | Fasquelle’s French Series. 

Robinson’s Complete Mathematics. Woodbury’s German Series. 

Thomson’s Practical Arithmetics. Hitchcock’s Anatomy an” Physiology. 

Wilson’s Historical Series. (New.) 

Wells’s (D. A.) Philosophy, Chemistry, and | Spencerian Penmanship. New ed. 9 books. 
Science of Common Things. All Illustrated. | O’Donnell’s Penmanship. 8 books. 

Wells’s (W. H.) Grammar. 280th ed., Revised. | Bryant & Stratton’s Bookkeeping. In Press. 

Colton & Fitch’s Geographies. Schuster’s Drawing-Books. [Finely engraved. 

Gray’s (Asa) Botanies, Graded. 2,500 cuts. Ivison & Phinney’s School Records, Dia- 

Bradbury’s School Music-Books. 10 books. ries, Registers, etc., etc. 


< DESCRIPTIVE CATALOGUES (of 160 pages), and “THE EDUCA- 
TIONAL NEWS,” (quarterly,) with matter interesting to Teachers, descriptions, 
notices, testimonials, prices, etc., sent free, on request. 


&@ Liberal Terms for Specimen Copies and first supplies for Schools. 


&® Teacuers’ Free Reapinc-Room, with Educational Journals, ete., open in 
business hours. 





IVISON, PHINNEY, & CO., 
Publishers, 48 & 50 Walker Street, New York. 


























